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Precious Metals Sectional Committee, MTD 10 


FOREWORD 


This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Precious Metals Sectional Committee had been approved by the Metallurgical Engineering Division Council. 


This standard was earlier published in 1964 and revised in 1981. In this revision the provisions of IS 3541 : 1981 
‘Code of practice for manufacture of 23.3 and lower carat gold alloys (first revision)’ have been incorporated by 
way of merger with a view to have a single, complete and user friendly standard. The earlier seven tables indicating 
typical compositions of the various types of gold alloys have also been rationalized in to three tables for easy 
understanding of the user. After publication of this standard IS 3541 shall stand withdrawn. The provisions of this 
standard have also been aligned with IS 1417 : 1999 ‘Gold and gold alloys, jewellery/artefacts — Fineness and 
marking — Specification (third revision)’. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 
‘Rules for rounding off numerical value (revised)’. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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TINGI AAP 


23, 22,21, 18,14 Wd 9 ee ve Aage 
p saaa op fay miai 


(FART YANTO ) 


Indian Standard 


GUIDELINES FOR MANUFACTURE OF 
23,22,21, 18, 14 AND 9 CARAT GOLD ALLOYS 


(Second Revision ) 
1 SCOPE 1 fava Aa 
This standard covers guidelines for manufacture of 23, Sg aaa Ñ 23, 22, 21, 18, 14 Wa 9 air xu F 
22, 21, 18, 14 and 9 carat gold in the form of ingot, fage, de We, Bie, BS, WM aR amien d 
bar, plate, sheet, rod, wire and granules. = aq ujêr mia Een am Zi 
2 REFERENCES 2 dad 


The following standards contain provisions which, 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below. 


IS No. Title 
191 (Part 6): Copper: Part 6 Fire refined high 
1980 conductivity copper (FRHC) (third 

revision) 

209 : 1992 Zinc ingot (fourth revision) 

1417 : 1999 Gold and gold alloys, jewellery/ 
artefacts — Fineness and marking — 
Specification (third revision) 

1418 : 2009 Determination of gold in gold bullion, 
gold alloys and gold jewellery/ 
Artefacts — Cupellation (fire assay) 
method (third revision) 

2112: 1981 Grades of silver and silver alloys 
(first revision) 

2782 : 1964 Primary nickel 

3096 : 1965 Fine grade palladium 


Paff ade TAA A te weer $. fret sa AA 
al Wd od d ded äi sta: d Waa Sa AM d ft 
Waa ÈI ep WAH HVA ch met ate feu om Gen 
Zei A gll ott! zt plat fear ai gra È safer Sa 
AAA STIR W golt AA at ol val ai oam 
fem sie è fF d dia eee am Aa ch AA Gea 
Al et gi Al AMS SH an d got ome: 


HU AAT GE? 
191 (am 6): Ta; om 6 AN at Tea sea 
1980 ee HT OI (FRHC) (erat FATT) 

209 : 1992 AT cat facet (alten gate) 

1417:1999 wot wa sagt Heni, oo 
Rear Yo Va Yours — fate 
(dhara TTI) 

1418 :2009 ` sat grn, ra Dao SN rat 
ampia d tact ar Freaker — 
GRY (ss 9 Aes) Tela (AKA 
KR 

2112 :1981 ` A SIN däi Dao & e (ost 
KR 

2782 : 1964 watt fata 

3096 : 1965 WE e YASA 
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3 TERMINOLOGY 


For the purpose of this standard, the following 
definitions shall apply. 


3.1 Assaying 


It is the chemical process of determining the 
gold content of the sample expressed in parts per 
thousand (Yoo). 


3.2 Bar 


A regular shaped ingot, narrow in width when compared 
to its length and made by casting in a metal or graphite 
mould. 


3.3 Carat 


Carat is one-twentyfourth (1/24th) part by weight of 
the metallic element gold. 


3.4 Fineness 


The ratio between the mass of gold content and the 
total mass expressed in parts per thousand (%o). 


3.5 Ingot 


A solid casting of convenient shape and weight. 


3.6 Plate/Sheet 


Material in flat form obtained by rolling and of uniform 
width and thickness. 


3.7 Rod/Wire 


Material usually in rounded form with uniform cross- 
section throughout. It may also be square, rectangular 
or in other cross-sectional form in special cases. 


4 PURITY OF METALS 


4.1 Gold 


Gold used in the preparation of the alloys shall be 
standard or fine gold conforming to IS 1417. 


4.2 Alloying Elements 


For the purpose of alloying, the following metals 
conforming to grades as indicated against each shall 
be used: 


Metal Grade Indian Standard, 
Ref to 

Silver 999/1 000 IS 2112 

Copper FRHC Grade IS 191 (Part 6) 

Nickel 99.90% (Grade I) IS 2782 

Zinc Zn 99.95% IS 209 

Palladium Pd 99.9% IS 3096 


3 URAAA Yarden 

en HAH & TAA & Fam fafatad vant ary 
ert | 

3.1 Yeas 

Te TA d wat ae raion at at carats fafa È 
Tan out Stet Al AMT uf SAM (Gel H Su d SAH 
fea sim Zi 

3.2 {8 


Wa SSE St Ie ASE S Ht am È ad alee d en 
faia stem at facet, Tag og strat WATESE AS A 
THE Ht FART Va ÈI 

3.3 hte 


dh Laut Tea HT ARG NA (1/24) am ÈI 


3.4 Wadi 

Fa AM TM Ha KAM Hl aq, Tag om via 
San (%0) Ñ et Fra at Si 

3.5 Şe 

Gaara eg ak op al ae carat op 


3.6 wese 

geet Skt az BI A gtt Uh WAM BSE SIN Ale 
cht aut 

3.7 BEAR 

Uh TAH TAWA Meru glas fas amet 2 
STAR, AAA A 23 SATATA He BT d 

4 aq mt Wad 

4.1 ‘aut 


tamg TAM d ug wadul sews 1417 H STIE 
AMA US AW Ws Ca VS H TAHU ST 


4.2 Taxa TATA art aa 


Daag Ami & feu, engeit & sat me de dr aed 
fefatad engi vat at a werd E: 


end GE IMAA HAF FT 
aay 

SIE 999/1 000 SUH 2112 

iT FRHC As SISTA 191 Cant 6) 

faa 99.90% (FS 1) STEW 2782 

IA Zn 99.95% IETA 209 

Afs ` Pi 99.9% STETA 3096 


4.3 Some typical compositions of the alloys 
including those specified in IS 1417 have been given 
in Annex A. 


4.4 Rich alloys of gold with silver and copper of known 
composition may also be employed. 


4.5 When preparing alloys that have to conform to a 
standard gold content, allowance shall be made for the 
varying gold content, in the metal used. The following 
example will illustrate the point. Depending on the 
purity and caratage of gold, the parts of this gold 
required to produce a particular carat alloy may be 
calculated from the following formula: 


axb 


G 


where 
a = carat required, 
b = 24 parts of carat, and 
caratage of gold alloy to be converted. 


Q 
|| 


For example, for converting 22 carat gold to 14 carat 
gold, we require, 15.27 parts of 22 carat gold and 8.73 
parts of base alloy, such as copper-silver alloy. 


5 REQUIREMENTS 


5.1 Forms 


Gold of 23, 22, 21, 18, 14 and 9 carat shall be in the 
form of ingot, bar, plate, sheet, rod, wire and granules. 
Details of shape and size shall be subject to agreement 
between the purchaser and the seller. 


5.2 Standards for Assaying 


The actual gold content of the forms stipulated in 5.1 
shall be of fineness as specified in IS 1417 when 
assayed in accordance with IS 1418. 


6 ACCESSORIES FOR MELTING 


6.1 Accessories such as crucibles, furnace, mould, 
mould dressing, etc, are usually required for the 
preparation of gold alloy. 


6.2 The furnace should be capable of attaining a 
temperature of about 200°C above the temperature at 
which the alloy will melt completely. 


7 MELTING AND CASTING 


7.1 Weigh accurately gold and alloying elements. Place 
copper, which should preferably be in the form of 
grains, at the bottom of the crucible and then add silver, 
preferably in the form of grains. Finally, add gold and 
cover with a layer of lump charcoal, sufficiently thick 
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4.3 sete 1417 Ñ witha ae hanga geit 
TA zitt F d feu me 

4.4 at ak ad ai fa at ap gz at 
fagh d vat at a gr SI 


4.5 gt za ofgi d rie sid at fasengqd Zem 
aA Ort gott ad A Radasta at ei A we di 
am ae Peta zeg 9 ez si ament gt HT 
WG ak ug F om o. sat ai ae om Frai 
fasta axe at aag gem & Tag od di ge 
frafatad ya a uftafer fra ai wan È: 


axb 


= WAH at am A Tai Drago a are! 


IETT, 22 Ate Ka FI 14 Ake at d gee è 
gach few eg 22 axe taut GH 15.27 AM AR dala 
faserg wet fase & 8.73 aM ai staan sit 


5 amend 


5.1 23, 22, 21, 18, 14 Wa 9 Ste HH rau Zo ge, 
tid, Wa, BS, MAR aA é ST d ei eu ak 
STAR wl faa sat sik faa d dhe eg gen d 
STAR ei 


5.2 satt @d As 

STU 1418 $ SATAR WHT SH o GES 5.1 d 
SANA Sa gi aal Tat 9 sews 1417 Ñ 
Të oh STAR Stl 


6 TATA & Të getratt Zut 


6.1 tat fase SAM & Ta eae, sect, ara, 
tot gfiert sls ett SIRO Wa: saa e Zi 


6.2 TA tet ei afew TAAT om hag e yota: 
Tiet gp omg d tat 200° À. lr ae ga Tat 
Ska 


7 TATA SR GTA 


7.1 Sot aR PA TAR at Te wl oi ai att 
a sue at AA dtr wet ai ail: ep d Sg 
d et afeu ata d eat Diet? 29 dm aaa aT 
WAH et di at fat gl TAAT OH Tom gie si 
Tei og gem at o ger di a a at ao 
sagt F gea b eg d yam ai at faseng ai lge 
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to prevent oxidation followed by borax. When using 
zinc as an alloying element, let the alloy in the crucible 
melt and introduce zinc in the molten metal under the 
layer of charcoal in the crucible. 


7.1.1 When the entire mass is in liquid state stir 
thoroughly with red hot graphite stirrer, quickly 
withdraw the curcible from the furnace and pour the 
contents into a suitable mould previously warmed and 
dressed with oil. If the ingot is large, it will be necessary 
to slow down the pouring rate towards the end of cast- 
ing so as to prevent shrinkage and promote better 
feeding of the casting. In all cases, the temperature of 
final pouring should be controlled so that it is about 
50°C above the temperature at which the alloy will melt 
completely. 


7.1.2 In most cases and particularly when the 
composition has nickel or zinc in it, it is easier and 
better to manufacture the alloy in two stages, first by 
preparing an alloy of the base metals and then by mixing 
the proper proportion of this alloy with gold or an alloy 
of gold. When using nickel and zinc, it is better to 
prepare an alloy of copper, nickel and zinc or copper 
and zinc and to mix the requisite proportions of it with 
an alloy of gold and silver. 


7.1.2.1 A typical illustration for manufacturing 14 carat 
gold is as follows: 


a) Take pure copper 8 parts and pure silver 2 
parts and melt them in a crucible under a layer 
of charcoal. After thoroughly mixing the 
molten alloy with a hot iron rod, pour the melt 
into a hot cast iron horizontal mould. 

b) Take 14 parts of pure gold ina crucible placed 
in a furnace. Depending on the purity of the 
gold taken, calculate the weight of copper- 
silver alloy required to produce 14 carat gold 
alloy as given in 4.5. 

c) Add the alloy to the crucible and heat. When 
the gold and the alloy are at the fusion point, 
add pure vegetable charcoal on the surface of 
the melt to prevent the alloy from oxidation. 
Then follow the procedure given in 7.1.1. 


NOTE — It is advisable to granulate the entire mass, remelt 
the granules and cast into ingots to ensure homogeneity. 


8 HEAT TREATMENT OF GOLD ALLOYS 
8.1 Annealing 


As general rule, when proper attention has been given 
to the melting and casting, a cast ingot may be reduced 
to one halfin original thickness without any annealing. 
This reduction is to be effected in several passes, the 
actual opening of each pass varying with the alloy. 


Hq Tagen < fe ahaa Funai ot og om Ad 
Tract om d ett faa 

7.1.1 ag WT gei zi gi am Ts SH ett TA AANE 
facies d ga feet ak gien d fue at edt 
om gea d an om at ved 0 md a dei or 
suit dd d yee di ab ge adi ei Pa TA 
get Sale d det len Al gan dr faa TATA HI A 
(ART t2) al en git od 21 gi mme d 
SAH TAA si oi SA WAR Togo pet afer fH 
ge HATI & ot Sg A freer e ong 0 eptoa 
50:4. 9 fg si 

7.1.2 feig asa d ak gon d fare eu a 
Pita a Tat seid o Tagen ai fara at out A 
PU Sa ak det V1 ed gut d aen agen ai 
fag Tat sik get um 0 eat a hag € MA 
za hag ot fier S Sa Tee sik ae or AT zt 
T a, dae den em fa ae, Fea ak we at aa 
an wet al Daag ga si fier saat saga o al 
root ik a faseng & ma fren d 


7.1.2.1 14 ate mai & fami gn me zeg 
frrfeatad è: 


F) 8 om dat aR 2 aM said car glas 
TAA Al dt zb Ad se free cil gem 
tamg ei TA ae at eg A steel WAR 
fran & ais saat ce & oi aft are d 
ZA Wate Tl 

G) 14 WT Ys gt al Haat d cet Fest FTE 
far TT at al steet SIR KW GS 4.5 2 
feu STAR 14 rz red & Fiat gn gott 
dat EI faseng at om St TUT ai 

m) Tam at gust A crete TH zi ag 
vat ik hag faa (dag) o A, o 
fag Hr zët TAA oF Te at areata 
aR Al SU aere Wen di Dei 7.1.1 
d d ag sf ai sa 

Got — age were at adi $ Te oi oft al TER got d 

ait du ai vn: vated at dr Gain gA FA & Te 

sd set A oer d 


8 at THA SI zent STAR 


8.1 Ate 


TH Tag ag TAR SR cae TW shad at 
Tat at ei a eet Se HT Atay FHA AAAI dr get 
Hee A oi ai ai gt Zi ae gong ae of a 
gata ei get $. get AM at area get Sadi 
fang & WET SIR ei 


8.1.1 Condition 


The conditions necessary for successful annealing 
are: 


a) Annealing temperature, 
b) Duration of annealing, and 
c) Annealing atmosphere. 


8.1.1.1 Annealing temperature 


A suitable annealing temperature for the majority of gold 
alloys (excluding white gold) lies in the region of 
550°C-650°C. The exact temperature, suitable for 
annealing any particular alloy may only be ascertained 
by practice. 


8.1.1.2 Duration of annealing 


The duration of annealing will depend on the size of 
the ingot. As a general rule, alloy should be removed 
as soon as they are uniformly heated to the annealing 
temperature and should not be allowed to soak for more 
than a minute or two. 


Yellow gold requires a slightly higher temperature and 
slightly longer annealing time than red gold which 
contains larger proportion of copper than of silver. 


8.1.1.3 Annealing atmosphere 


Annealing has always to be carried out under non- 
oxidising conditions to prevent oxidation of the base 
metals present in the alloys. For ideal results, a muffle 
furnace equipped with pyrometer and heated by gas or 
electrically and with attachment for maintaining non- 
oxidising atmosphere is the best equipment. 


The working jeweller will seldom have a muffle 
furnace or pyrometer available and he will have to 
take recourse to the blow-pipe annealing generally 
used for small articles in the course of manufacture. 
The article is thinly coated with a mixture of boric 
acid and methylated spirit and dried. It is next placed 
on a charcoal block and heated as far as possible to 
the time and temperature combination. Some 
oxidation is inevitable and particularly with large 
pieces annealing may not be expected to be perfectly 
uniform. 


8.2 Quenching 


Quenching is an essential operation after annealing of 
the carat alloys. 


8.2.1 Quenching should be performed generally from 
a temperature of 400°C for the carat alloys. Visual 
estimation of the correct temperature is difficult and 
experience and judgment of the craftsman are the only 
guides in the absence of any equipment for 
measurement of temperature. 
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8.1.1 STAEN 
Toe MIN AA & far freafafad age oct È: 


F) WU AT ATA, 
a) Wager Ar ara, ak 
T) WAST AT grat 


8.1.1.1 WOT BT ATA 

afta tact fang (Cadet tact ai steer) & Ta 
STE WRC Al ATA 550-650° X gi Zi fret 
tamg fase co aoc eg Fel WIAA an ap 
HA emt Aaa feat ai grat Zi 


8.1.1.2 WU Al TAA 


WC 1 ga mz d oa WA gem Si 
TATA Tag Oh on WAS oh oi gt TA 
TAM TA ig St WARREN Tage at Tee tat 
ARU SH et a el Trio 9 oft ott HT ATIN 
Tel SM SAT RTI 


dai cat al cin after fat ott ad a data 
af ot ak gtt afi aie aus 
at sagt gid Si 


8.1.1.3 WAM ATT BT ATTA 

Og A safer STAR age oh setae Al Ue oh 
fu mages cae Za atten sane e 
stata fra Ma È ae TAMA ch Tom tar zt 
vara è, fad Weer er oa ved a NG a 
fact 9 md feo am ak fed "a SARAT 
AMA sam TAA Hl CIAL Si 


ant dr We weet TA a Ut aed Ha la ZI 
aS Be MANUT at grat wt TAA b Term AIR 
Fra al Gat emt gint SI Sa gen mt aie ara 
ett Afacttes fre ar fas weet Gen Tara am Si 
Pri zg acte & sitt op 9 att È SR aaa 
Sfad arm o shad gu gp zg d fan arm Si 
HS Site et sara $ ar fasts zg a ae 
orale seit d. wet Sah TA oe gr WAM e at 
amen Feat Zi 


8.2 HASSA 


TTR dr ag ate fase at ori aor 
bad Si 


8.2.1 ate Aag & Fam sage TATA: 40073. 
A fear am äi TA Wet am si arm CHIT fa 
Zl TIA gie) & Tri zur dr d sid R sn ST 
aga SM fo gi Êmban Zi 
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8.2.2 It is advantageous to quench the alloy in dilute 
sulphuric acid of about 5 to 10 percent strength. 


9 MARKING 


9.1 The gold ingot, bar, plate and sheet may be suitably 
marked in a prominent position with their fineness, the 
mass and the name of manufacturer or his trade-mark 
and the date of manufacture. In case of rod/wire and 
granules the containers duly sealed shall be marked in 
a prominent position with their fineness, the mass and 
the name of the manufacturer or his trade-mark and the 
date of manufacture. 


8.2.2 fase al 5 4 10 WA gett ra d 
TI HT MATA Zi 


9 Weta 

9.1 eg al gz, ge, We ak vie at fest a met 
TAA R seal Yo, SAM ak Tafamta & am a 
Saal Zen cen TAAT at ake zua eg a 
fra at ai Wed äi SSA AR oi aaa d 
Ocal Oh Wer TIM 01 aU Hl Vea, SOTA, TAMA 
al AMA at SAAT dent deit TAMAT Ht Nia zz 
Su stad at am 


SATAR 
(Se 4.3) 
Wed TAA 
ANNEX A 
(Clause 4.3) 
TYPICAL COMPOSITION 


A-1 The typical compositions of 23, 22, 21, 18, 14 
and 9 carat yellow, red and white gold alloys are given 
in Tables 1 to 3 for information. 


Table 1 Typical Compositions of Yellow 


Gold Alloys 
(Clause A-1) 
Grades Metals, Percent by Mass 
in Carat 
Au Ag Cu Zn 
23 96.00 4.00 — — 
96.00 2.00 2.00 — 
96.00 — 4.00 — 
22 91.66 8.34 — — 
91.66 6.20 2.14 — 
91.66 4.10 4.24 — 
91.66 2.00 6.34 — 
91.66 — 8.34 — 
21 87.50 12.50 — — 
87.50 10.00 2.50 — 
18 75.00 16.00 9.00 — 
75.00 12.50 12.50 — 
75.00 11.00 14.00 — 
75.00 9.50 15.50 — 
14 58.50 17.50 24.00 — 
58.50 15.00 26.50 — 
58.50 12.50 29.00 — 
9 37.50 17.50 42.00 3.00 
37.50 11.00 51.50 — 
37.50 10.50 45.00 7.00 


1 23, 22, 21, 18, 14 AR 9 See & defi TA MG 
ës tant fase pr Wet doot att Bg 
aot 1 34 fat men Zi 


aot 1 AA at TAA ar gredt gata 


(Se H-1) 
de ad, SAM ARTA d 

Au Ag Cu Zn 

23 96.00 4.00 = = 
96.00 2.00 2.00 = 

96.00 = 4.00 be 

22 91.66 8.34 = = 
91.66 6.20 2.14 — 

91.66 4.10 4.24 _ 

91.66 2.00 6.34 an 

91.66 = 8.34 = 

21 87.50 12.50 = = 
87.50 10.00 2.50 = 

18 75.00 16.00 9.00 = 
75.00 12.50 12.50 = 

75.00 11.00 14.00 = 

75.00 9.50 15.50 = 

14 58.50 17.50 24.00 — 
58.50 15.00 26.50 = 

58.50 12.50 29.00 = 

9 37.50 17.50 42.00 3.00 
37.50 11.00 51.50 — 

37.50 10.50 45.00 7.00 


Table 2 Typical Compositions of Red Gold Alloys 


(Clause A-1) 


Grades in Metals, Percent by Mass 

Carat a 
Au Ag Cu Ni Zn 

21 87.50 2.50 10.00 == — 
87.50 — 12.50 SS 

18 75.00 4.00 21.00 SS — 
75.00 2.50 22.50 = — 

75.00 — 25.00 Sg — 

14 58.50 7.50 34.00 Gg — 
58.50 6.00 35.50 = — 

58.50 5.20 36.30 == — 

9 37.50 7.50 55.00 — — 
37.50 mn 61.00 == 1.50 

37.50 5.00 57.50 = — 


Grades 


18 


14 


Table 3 Typical Compositions of White 
Gold Alloys 
(Clause A-1) 


Metals, Percent by Mass 
in Carat r I 
Au Ag Cu Ni Zn Pa 
75.00 15.00 — — — 10.00 
75.00 8.00 — — — 17.00 
75.00 — 5.00 5.00 — 15.00 
75.00 11.00 3.10 5.90 — 5.00 
75.00 — 5.50 14.50 5.00 — 
58.50 — 18.00 17.50 6.00 — 
58.50 — 16.50 16.50 8.50 — 
58.50 31.50 — 10.00 — — 
58.50 21.50 5.00 — — 15.00 
58.50 18.00 6.50 2.00 1.00 14.00 
37.50 — 27.60 17.50 17.40 — 
37.50 — 40.00 10.70 11.80 — 
NOTES 


1 The alloys shall be free from Pb, Bi, As, Hg, Se, Te and Pt 
group metals etc. 

2 Composition of gold alloys given above are indicative and 
not exhaustive. The base metal contents may vary to get desired 
colour and other physical characteristics but gold content shall 
however not go below the minimum fineness as specified for 
the respective grades. 
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URUN 2 ma rat hag at me gata 


(Qe H-1) 
de ad, SAM ARTA d 

Au Ag Cu Ni Zn 

21 87.50 2.50 10.00 = = 
87.50 = 12.50 = == 

18 75.00 4.00 21.00 = = 
75.00 2.50 22.50 = Z 

75.00 = 25.00 = = 

14 58.50 7.50 34.00 = = 
58.50 6.00 35.50 z Ei 

58.50 5.20 36.30 == = 

9 37.50 7.50 55.00 = = 
37.50 fs 61.00 = 1.50 

37.50 5.00 57.50 = = 

URUN 3 dha at AAN ar 
(ës H-1) 
de ad, KATA glas A 

ie RE 

Au Ag Cu Ni Zn Pa 
18 75.00 15.00 = = zm 10.00 
75.00 8.00 z: — z 17.00 
75.00 = 5.00 5.00 = 15.00 

75.00 11.00 3.10 5.90 = 5.00 

75.00 = 5.50 14.50 5.00 == 

14 58.50 = 18.00 17.50 6.00 = 

58.50 = 16.50 16.50 8.50 = 

58.50 31.50 = 10.00 = = 
58.50 21.50 5.00 = = 15.00 
58.50 18.00 6.50 2.00 1.00 14.00 

9 37.50 = 27.60 17.50 17.40 = 
37.50 = 40.00 10.70 1180  — 
forfai 


1 haag Pb, Bi, As, Hg, Se, Te SR bas Ht tat seats 
d ted si 

2 em Tea at Tage ei gata om A ii Hac 
Has Zi Asad WAUTA wa A dit afar gro 
ae gn get ot aw ofgi ta a aed $ un edd oi 29 


geiff tel & Tu an fife van TAG A eng d si 


Ada A face at Tata d zg ott gi 20 We et gra gint 


In case of dispute in interpretation, English version of this standard shall be authentic. 
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